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(§) A stream selector for a process analyzer. 

(57) In one aspect the invention provides a valve 
module (33) for a process analyzer. The module 
includes a first block valve (33b) having a first 
opening, a second block valve (33c) having a 
second opening and a bleed valve (33d) having 
a third opening. The first and second block 
valves are made so that both are closed or both 
open at the same time. The block valves and the 
bleed valve are made so that, in a first mode, the 
block valves are closed and the bleed valve is 
open ; in a second mode, the block valves are 
open and the bleed valve is closed ; and in a 
third mode, all of the valves are open, thereby 
ensuring that the module is completely purged. 
In a second aspect the invention provides a 
stream-selection valve manifold. The manifold 
(2a) is made by joining two or more valve 
modules (33) side by side to form a. common 
outlet passageway (18) and a common vent 
passageway (17), thereby ensuring that the 
manifold is completely purged. In a third aspect 
the invention provides a single block-and-bleed 
valve module (79). The module includes a block 
valve, a sample-fluid compartment (52), a vent 
compartment (53), an internal pneumatic 
actuator (63), an actuator compartment (64), a 
sample-inlet first passageway (54), a 
sample-outlet second passageway (55), a third 
passageway (65) for introducing a compressed 
gas into the actuator compartment, a fluid- 
disposal fourth passageway (76), a spring (62) 
for closing the block valve, a compressed gas 
for opening the valve, and a body (51) for 
containing the modular components. The 
fluid-disposal passageway (76) provides fluid 
communication between the vent compartment 
(53) and an external area suitable for the safe 
disposal of sample fluids and compressed gas 
contained in the valve module. The pressure 
within the vent compartment and the disposal 
passageway is normally kept equal to or lower 



than that of the sample-inlet passageway, sam- 
ple-outlet passageway, and actuator compart- 
ment, in order to prevent fugitive emission of 
the sample fluid or the compressed gas from 
the module into the external environment. The 
flat-face sealing structure (71) of each valve is 
very tolerant of scratching and/or irregularities 
in the sealing structure and of abrasive particu- 
lates which may be present in the sample fluid, 
and even of minor structural damage to the 
sealing structure. 



FIGURE 
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a first mode, the block valves are closed and the 
bleed vaive is open; in a second mode the block 
valves are open and the bleed valve is closed; and in 
a third mode, all of the valves are open, thereby en- 
suring that the module is completely purged. 5 

The valve module further comprises flat-face 
sealing means for closing the valves by pressing the 
sealing means against a flat sealing surface, and for 
opening the valves by breaking contact between the 
sealing means and the flat sealing surface. 10 

In a second aspect the present invention provides 
a stream-selection valve manifold. The valve manifold 
comprises first and second valve modules joined side 
by side to form a common outlet passageway and a 
common vent passageway. Each valve module in- 15 
eludes two block valves and a bleed valve. The block 
valves are so constructed and arranged that both are 
closed simultaneously or both are open simultane- 
ously. The three valves are so constructed and ar- 
ranged that, in a first mode, the block valves are 20 
closed and the bleed valve is open; in a second mode, 
the block valves are open and the bleed valve is 
closed; and in a third mode, all three valves are open, 
thereby ensuring that the module is completely 
purged; 25 

Each valve module further comprises flat-face 
sealing means for closing the valves by pressing the 
sealing means against a flat sealing surface, and for 
opening the valves by breaking contact between the 
sealing means and the flat sealing surface. One of 30 
the block valves communicates with an inlet passa- 
geway. The other block valve communicates with an 
outlet passageway. The bleed valve communicates 
with a vent passageway. Flow-through means hold 
the. first and second valve modules in a fixed conf ig- 35 
uration wherein the outlet passageways of the first 
and second valve modules are aligned to form a com- 
mon outlet passageway to and through the flow- 
through holding means, and the vent passageways 
from the first and second valve modules are aligned 40 
to form a common vent passageway, thereby ensur- 
ing that the manifold is completely purged. 

In a third aspect, the invention provides a single 
block-and-bleed valve module. The module compris- 
es a block valve, a sample-fluid compartment, a vent 45 
compartment, an internal pneumatic actuator, a sam- 
ple-inlet first passageway, a sample-outlet second 
passageway, third and fourth passageways, first 
biasing means for closing the block valve, second 
biasing means for opening the valve, and a body hav- so 
ing a cavity therein for housing the block valve, the 
sample-fluid compartment, the vent compartment, 
the pneumatic actuator, and the first, second, third, 
and fourth passageways. .. 

The internal pneumatic actuator includes an ac- 55 
tuator piston and an actuator compartment. The ac- 
tuator compartment is constructed and arranged to 
receive compressed gas from an external source. 



The first biasing means close the block valve by 
urging the piston in a first direction. The second bias- 
ing means, which include a compressed gas, open 
the valve by urging the piston in a second direction. 

The block valve is so constructed and arranged 
that, when closed, fluid communication is blocked be- 
tween the inlet passageway and the sample-fluid 
compartment; when open, the inlet passageway, the 
sample-fluid compartment, and the outlet passage- 
way are in fluid communication. 

The inlet passageway provides means for fluid 
communication from the external environment to the 
sample-fluid compartment. The outlet passageway 
provides means for fluid communication from the 
sample-fluid compartment to the external environ- 
ment. The third passageway provides means for intro- 
ducing a compressed gas into the actuator compart- 
ment. The fourth passageway provides means for flu- 
id communication between the vent compartment 
and an external area suitable for the safe disposal of 
fluids contained within the valve module. The pres- 
sure within the vent compartment and the fourth pas- 
sageway is normally maintained at a level equal to or 
lower than that of the sample-fluid compartment, the 
sample-inlet passageway, the sample-outlet passa- 
geway, and the actuator compartment, in order to pre- 
vent fugitive emission of the sample fluid or of the 
compressed gas from the module into unprotected 
areas of the external environment. Compressed fluid 
(compressed gas or liquid) may be used as the sec- 
ond biasing means. 

Non-limiting embodiments of the invention will 
now be described with reference to the accompany- 
ing drawings, in which:- 

Figure 1 is a schematic representation of a sec- 
ond embodiment of a stream-selection valve manifold 
for a process analyzer, made in accordance with the 
principles of the present invention. 

Figure 2 is a schematic representation of a shut- 
off and atmospheric reference vent for a process gas 
chromatograph, made in accordance with the princi- 
ples of the present invention. 

Figure 3 is a schematic representation of a first 
embodiment of a stream- selection valve manifold for 
a process analyzer, made in accordance with the 
principles of the present invention. 

Figure 4 is an isometric view of the stream- 
selection valve manifold shown schematically in Fig- 
ure 3. 

Figure 5 is an isometric view of the shutoff and at- 
mospheric reference vent shown in Figure 2. 

Figure 6 is an isometric view of the second em- 
bodiment of a stream-selection valve manifold for a 
process analyzer shown schematically in Figure 1. 

Figure 7 is a cross-sectional view of the valve 
manifold shown in Figure 4, taken along the cutting 
line 7-7. 

Figure 8 is a cross-sectional view of the valve 
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on a Shore "A" gauge, and the depth of the grooves 
29a and 29b is from about eighty-seven to about nine- 
ty-one percent of the width of the O-rings 12 and 12b, 
respectively. 

The valve poppet 1 5 is normally maintained in the 
extreme lower position (Figure 7) by the downward 
force of the compression return spring 3 applied to 
the poppet stem 15a via an actuator washer 5, actua- 
tor piston 9, and an E-ring 4b. 

A second compartment 39 comprises the middle 
portion of the cavity 26. The second compartment 39 
- is formed by the upper flat surface of the seal-plug 
top part 11 and the lower flat surface of the piston 9. 
When the second compartment 39 is pressurized by 
an external pneumatic source (not shown) of suffi- 
cient pressure via a passageway 23, an upward force 
resulting from the pneumatic pressure applied to the 
lower surface of the piston 9 overcomes the down- 
ward force applied by the compression return spring 
3, and lifts the poppet 15 to its extreme upper position 
(Figure 9). The poppet 15 is in the intermediate pos- 
ition shown in Figure 10 for only a very short period 
of time while in transit between the two extreme pos- 
itions. 

O-rings 6b and 12c provide a dynamic seal be- 
tween the plug-seal top part 11 and the poppet stem 
1 5a, thereby ensuring fluid isolation at any position of 
the stem 15a between the passageway 28 and the 
second compartment 39. 

The piston 9 and washer 5 are axially disposed 
and retained on the upper portion 1 Sab of the poppet 
15 by E-rings 4a and 4b. The O-ring 6a, retained by 
the washer 5 and axially disposed in a third compart- 
ment 26a formed by the upper surface of the piston 
g and the lower surface of the washer 5, provides flu- 
id isolation between the second compartment 39 and 
a fourth compartment 32, in which the spring 3 is dis- 
posed, and which is referenced to (equilibrated with) 
the atmosphere. The fourth compartment 32 is 
formed by the lower surface of a cover 2 and the up- 
per surface of the washer 5. An O-ring 7 provides a 
dynamic seal between the piston 9 and the inside wall 
of the cavity 26. The cover 2, held to the top 16a of 
the body 16 by screws 1a and 1b, retains compres- 
sion spring 3 (Figure 7). 

In a second embodiment (Figures 3, 4 and 8), the 
present invention provides a stream-selection valve 
manifold 2a for a process analyzer. The manifold 2a 
comprises: (a) a plurality of pneumatic valve modules 
33 joined side-by-side, (b) first and second end plates 
4c and 4d, and (c) first and second mounting brackets 
40a and 40b. The passageway 18a in each valve 
module 33 is in alignment with the passageways 18a 
of adjacent valve.modules 33 in the manifold 2a. The 
first and second end plates 4c and 4d, which are in flu- 
id communication with the passageways 18a of adja- 
cent modules 33, provide means for external fluid 
communication to a single common passageway 18 



formed by the outlet passageways 1 8a of the individ- 
ual modules 33. 

An O-ring 12d (Figure 8) in a gland 18aa at the 
end of each module's passageway 1 8a provides a f lu- 

5 id seal with the passageway 18a of adjacent modules 
33 and/or the end plates 4c, 4d. The passageways 17 
in the valve modules 33 are joined and sealed with an 
O-ring 1 2e in a gland 1 7a to form a common vent pas- 
sageway 36 which terminates as a threaded opening 

10 50 in the end plate 4c. The passageway 17 is closed 
at the end plate 4d by an O-ring 17b in a gland 48b 
(Figures 3 and 8). 

Mounting is facilitated by the use of mounting 
brackets 40a and 40b (Figures. 4 and 8). The entire 

15 manifold 2a is held together by threaded rods 41a and 
nuts 41b. By loosening a first nut 41b atone end of a 
first threaded rod 41a, a valve module 33 can be re- 
moved by rotating it along a path 1 00 from a first point 
100a to to a second point 100b about the first thread- 

20 ed rod 41 a disposed in a first slot 45. (Figure 11.) After 
the valve module 33 has been rotated sufficiently 
(100b) to clear a second slot 42 from a second thread- 
' ed rod 41a disposed in a second slot 42, the module 
33 can be removed from the manifold 2a. (Figures 4 

25 and 11 .) When a module 33 is thus removed, the re- 
maining modules 33 and the end plates 4c, 4d remain 
assembled. Thus the construction of the manifold 2a 
permits rapid replacement of one or more of the valve 
modules 33 in the field. 

30 The passageways 18a of the individual valve 

modules form a common passageway 18 (Figures 1 
and 3) to an anajyzer (not shown). This common pas- 
sageway 18 occupies a very small volume, and is 
easy to purge out. The passageway 18 is straight and 

35 smooth, has a regular surface, and has no "dead vol- 
ume" or empty space, thereby significantly reducing 
the time required for sample flow (purging) before ail 
residual fluid from a previously-selected sample 
stream is displaced. In a preferred embodiment, the 

40 width of the passageway 18 is from about 0.06" to 
about 0.08". The volume of each passageway 18a in 
each valve module 33 is from about 0.06 to about 0.08 
cubic centimeters; yet the passageways 18a and 18 
are not restrictive of fluid flow. The valve module C v 

45 is 0.05. The passageways 18a are located in very 
close proximity to the outlet valves 33c. The passa- 
geway 30, which connects the outlet valve 33c to the 
passageway 18a, is preferably from about 0.045° to 
about 0.055" in length. (Figures 7, 9, and 10.) The 

so passageway 18a has no "dead" or unpurged space; 
hence it purges out cleanly and quickly when serving 
as a conduit for fluid communication in the manifold 
2a. (Figure 8.) Internal passageways 36 and 47 (Fig- 
ure 8) of the end plates 4c and 4d, respectively, are 

55 also approximately 0.07" in width, and are also con- 
structed without "dead" or unpurged space. Hence 
the common passageway 18 servicing the entire 
manifold 2a has a very small volume and no dead 
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able for the safe disposal of sample fluids contained 
within the sample-fluid compartment 52. Pressure 
within the passageway 76 and the compartment 53 
is normally maintained at a level equal to or lower 
than than that of the sample-fluid compartment 52, 
the passageway 54, the passageway 55, and the 
compartment 64. 

The O-rings 72, 73, and 74 provide fluid sealing 
between the compartments 52, 53, 64, and 75. 
Should the O-ring 72 fail, resulting in sample fluid 
from the sample-fluid compartment 52 entering the 
vent compartment 53, the passageway 76 will con- 
duct this fluid to the safe-disposal area referred to 
above. 

In a similar manner, pneumatic-supply gas enter- 
ing the vent compartment 53 as a result of breaching 
the O-ring 73, should that O-ring fail, would also be 
conducted to the external safe-disposal area in fluid 
communication with the passageway 76. 

These characteristics provide a "bleed" feature 
which ensures that there will not be fugitive emission 
of sample fluids or pneumatic gas from the valve mod- 
ule 79 to contaminate the surrounding atmosphere, 
thereby providing a solution to this problem which has 
continued to plague the prior art. 

Mounting holes 77 and 78 provide convenient 
means for mounting the valve module 51. 

The flat-face sealing structure of each valve is 
very tolerant of scratching of and/or irregularities in 
the sealing means, of abrasive particulates which 
may be present in the sample fluid, and even of minor 
structural damage to the sealing means. 

While certain specific embodiments and details 
have been described in order to illustrate the present 
invention, it will be apparent to those skilled in the art 
that many modifications can be made therein without 
departing from the invention. 



Claims 

1 . A block-and-bleed valve module, comprising: 

(a) a first block valve having a first opening; 

(b) a second block valve having a second 
opening; the first and second block valves be- 
ing so constructed and arranged that both are 
closed simultaneously or both are open simul- 
taneously; 

(c) a bleed valve having a third opening, the 
bleed valve forming a junction with the first 
and second block valves and communicating 
therewith; 

the block valves and the bleed valve being so 
constructed and arranged that: in a first 
mode, the block valves are closed and the 
bleed valve is open; in a second mode, the 
block valves are open and the bleed valve is 
closed; and in a third mode, all of the valves 



are open; 

(d) flat-face sealing means for closing the 
valves by pressing the sealing means against 
a flat sealing surface, and for opening the 

5 valves by breaking contact between the seal- 

ing means and the flat sealing surface; 

(e) means for urging the sealing means 
against the flat sealing surface to close the 
valves; and 

10 (f) means for breaking contact between the 

sealing means and the sealing surface to 
open the valves. 

2. The valve module of claim 1 , wherein the means 
is for urging the sealing means against the sealing 

surface and for breaking contact between the 
sealing means and the sealing surface include a 
valve poppet and an internal pneumatic actuator. 

20 3. The valve module of claim 2, wherein the pneu- 
matic actuator comprises: 

(g) first biasing means for urging the poppet 
in a first direction, to seal the openings of the 
block valves while leaving the bleed valve 

25 open, thereby placing the valve module in the 

first mode; and 

(h) second biasing means for urging the pop- 
pet in a second direction, to seal the opening 
of the bleed valve while opening the first and 

30 second block valves, thereby placing the 

valve module in the second mode; 
the third mode being momentarily formed in tran- 
sit between the first to the second mode, or in 
transit between the second to the first mode. 

35 

4. The valve module of claim 3, wherein the first 
biasing means include a compression spring, and 
the second biasing means include a compressed 
gas. 

5. The valve module of claim 3, wherein the first and 
second biasing means include a compressed 
gas. 

45 6. The valve module of claim 4, further comprising: 
(i) a body having an inlet port, an outlet 
port, and a vent port for the first block valve, sec- 
ond block valve, and bleed valve, respectively, 
the body being constructed and arranged to 

so house the pneumatic actuator and the valves in 

a cavity within the body. 

7. The valve module of claim 6, wherein the body 
cavity comprises: 
55 (j) a first portion extending from the lower end 

of the cavity to the lower surface of a seal- 
plug bottom part; 

(k) a second portion extending from the upper 
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first bleed valve is open; in a second 
mode, the first and second block valves 
are open and the first bleed valve is 
closed; and in a third mode, the first and 
second block valves and the first bleed s 
valve are open; 

(a 4 ) flat-face sealing means for closing the 
valves by pressing the sealing means 
against a flat sealing surface, and for 
opening the valves by breaking contact 10 
between the sealing means and the seal- 
ing surface; 

(a 5 ) means for urging the sealing means 
against the sealing surface to close the 
valves;; 15 
(a 6 ) means for breaking contact between 
the sealing means and the sealing surface 
to open the valves; 

(a 7 ) a first inlet passageway for the first 
block valve; 20 
(a 8 ) a first outlet passageway for the sec- 
ond block valve; and 

(a 9 ) a first vent passageway for the first 
bleed valve; 

(b) a second valve module comprising 25 
(bi) a third block valve having a fourth 
opening 

(b 2 ) a fourth block valve having a fifth 
opening; 

the third and fourth block valves being so 30 
constructed and arranged that both 
valves are closed simultaneous or both 
are open simultaneously; 
(b 3 ) a second bleed valve having a sixth 
opening, the second bleed valve forming a 35 
junction with the third and fourth block 
valves and communicating therewith; 
the third and fourth block valves and the 
second bleed valve being so constructed 
and arranged that: in a first mode, the 40 
third and fourth block valves are closed 
and the second bleed valve is open; in a 
second mode, the third and fourth block 
valves are open and the second bleed 
valve is closed; and in a third mode, the 45 
third and fourth block valves and the sec- 
ond bleed valve are open; 
(b 4 ) flat-face sealing means for closing the 
valves by pressing the sealing means 
against a flat sealing surface, and for so 
opening the valves by breaking contact 
between the sealing means and the seal- 
ing surface; 

(b 5 ) means for urging the sealing means 
against the sealing surface to close the 55 
valves; 

(b 9 ) means for breaking contact between 
the sealing means and the sealing surface 



to open the valves; 

(b 7 ) a second inlet passageway for the 
third block valve; 

(b 3 ) a second outlet passageway for the 
fourth block valve; and 
(b 9 ) a second vent passageway for the 
second bleed valve; 

(c) flow-through means for holding the first 
and second valve modules in a fixed config- 
uration wherein 

(d) the first and second valve modules are 
joined side-by-side; 

(e) the first and second outlet passageways 
are aligned to form a common outlet passage- 
way to and through the flow-through holding 
means; and 

(f) the first and second vent passageways are 
aligned to form a common vent passageway. 

16. The stream-selection manifold of claim 15, fur- 
ther comprising: 

(g) a first flow-through modular body for hous- 
ing the first valve assembly, the first modular 

. body having a first inlet port, a first outlet port, 
and a first vent port communicating with the 
first inlet passageway, first outlet passage- 
way, and first vent passageway, respectively; 
and 

(h) a second flow-through modular body for 
the second valve assembly, the second mod- 
ular body having a second inlet port, a second 
outlet port, and a second vent port communi- 
cating with the second inlet passageway, the 
second outlet passageway, and the second 
vent passageway, respectively. 

17. The stream-selection manifold of claim 15, 
wherein: 

(g) the width of the common outlet passage- 
way is from about six/one-hundredth's to 
about eight/one-hundredth's of an inch; 

(h) the volume of the first and second outlet 
passageways is from about six/one-hun- 
dredth's to about eight/one-hundredth's of a 
cubic centimeter; and 

(i) the C v of the first and second valve assem- 
blies is from about 0.04 to about 0.06. 

18. The stream-selection manifold of claim 15, fur- 
ther comprising: 

(g) first and second threaded rods; 

(h) first, second, third, and fourth slots; 

(i) a first pivot point, comprising the first rod 
disposed in the first slot, about which the first 
valve module can be rotated until the third slot 
is clear of the second threaded rod, after 
which the first valve module can be removed 
from the manifold without removing the sec- 
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(54) A stream selector for a process analyzer. 

(57) In one aspect the invention provides a vaive 
module (33) for a process analyzer. The module 
includes a first block valve (33b) having a first 
opening, a second block valve (33c) having a 
second opening and a bleed valve (33d) having 
a third opening. The first and second block 
valves are made so that both are closed or both 
open at the same time. The block valves and the 
bleed valve are made so that, in a first mode, the 
block valves are closed and the bleed valve is 
open ; in a second mode, the block valves are 
open and the bleed valve is closed ; and in a 
third mode, all of the valves are open, thereby 
ensuring that the module is completely purged. 
In a second aspect the invention provides a 
stream-selection valve manifold. The manifold 
(2a) is made by joining two or more valve 
modules (33) side by side to form a common 
outlet passageway (18) and a common vent 
passageway (17), thereby ensuring that the 
manifold is completely purged. In a third aspect 
the invention provides a single block-and-bleed 
valve module (79). The module includes a block 
valve, a sample-fluid compartment (52), a vent 
compartment (53), an internal pneumatic 
actuator (63), an actuator compartment (64), a 
sample-inlet first passageway (54), a 
sample-outlet second passageway (55), a third 
passageway (65) for introducing a compressed 
gas into the actuator compartment, a fluid- 
disposal fourth passageway (76), a spring (62) 
for closing the block valve, a compressed gas 
for opening the valve, and a body (51) for 
containing the modular components. The 
fluid-disposal passageway (76) provides fluid 
communication between the vent compartment 
(53) and an external area suitable for the safe 
disposal of sample fluids and compressed gas 



contained in the valve module. The pressure 
within the vent compartment and the disposal 
passageway is normally kept equal to or lower 
than that of the sample-inlet passageway, sam- 
ple-outlet passageway, and actuator compart- 
ment, in order to prevent fugitive emission of 
the sample fluid or the compressed gas from 
the module into the external environment. The 
flat-face sealing structure (71) of each valve is 
very tolerant of scratching and/or irregularities 
in the sealing structure and of abrasive particu- 
lates which may be present in the sample fluid, 
and even of minor structural damage to the 
sealing structure. 
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No ctalms tees hava been paid wtthin ma praacrtbad time KmH. The preaant European search report haa been 
drawn up for the first tan claim*. 



LACK OF UNITY OF INVENTION 



The Search Oivislon considers that the praaant European patent application doe* not eompty with ma requirement of unity of 

invention and relate* to several invention* or o/oups of Invention*. 

namely: 



see sheet -B- 



□ 
□ 



AH furmer sssrch fees n*v« t>aan o*id wnmn me fisad time limit Tn« pranent European aeerch report haa 
been driwn up tor all claims 

Only part of the further searcn leas have been pi id within trie fixed time llmtt. The present European aeerch 
raport ha* been drawn up lor tnosa parts of the European patent application which ratata to me Inventions In 
ratoect of which search teas have been paid, 

namely claims: 

None Of tn« further searcn teas his been p*id wimin me tiaed time bmit. The present European search report 
has been drawn up tor those parts of me European patent application which relate to the invention first 
mentioned m the claims. 

namely claims: 



RNSDOCID:<EP 05831 66A3 I > 





EP 0 583 166 A3 



Office 



European Patent 



EP 93 30 6369 



-B- 



LACK OF UNFTY OF INVENTION 



Th« Search Division oontidors that tn* present Eufopoan patent apes' caoon boos not comply me requirement of unity of 
invention and roiotaa oa Mveral invsnocn* or Qroup* of inventions. 

namely: 



1. Claims 1-18: Double bloc-and-bleed valve module,. and 

stream-selection manifold comprising such 
modules 

2. Claims 19,20: Single block-and-bleed valve module with 

internal actuator 
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